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1682-606X/Copyright ª 2015, TaiwanSummary Purpose: The Advanced Trauma Life Support (ATLS) course was implemented in
Taiwan by the Taiwan Surgical Association in 1996. The purpose of this study was to examine
whether the ATLS course increases physicians’ ability to care for severely injured patients and
to identify areas for improvement in running the course.
Methods: We prospectively collected the demographic data of participants for the ATLS pro-
vider and refresher courses held in 2012. We analyzed the passing rates (PRs) of the courses
stratified by age, sex, types of hospitals, levels of trauma centers, and participant subspe-
cialty. We also compared the students’ pre- and post-test responses to multiple-choice ques-
tions (MCQs). Statistical significance was set at p < 0.05.
Results: A total of 274 and 258 participants attended the provider and refresher courses,
respectively. Five hundred (94%) participants were from either medical centers or regional hos-
pitals and 437 also worked at trauma centers. The PR was affected by the age and the levels of
the trauma centers in which the participants worked but not by sex or levels of training. More
post-test MCQs on initial assessment and airway management topics were answered correctly
than were pretest MCQs on the same topics (p < 0.0001). By comparison, more responses to
shock-management MCQs were answered incorrectly (p < 0.0001).
Conclusion: The ATLS course is a critical learning experience for physicians treating trauma pa-
tients. Junior house staff and physicians working at local hospitals, particularly those in rural
areas, should be encouraged to attend the ATLS course.
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Trauma, a severe social problem in Taiwan, is a leading
cause of death for people aged  44 years. The impact of
trauma on the loss of wages and productivity also severely
affects patients’ families and society as a whole; however,
the care for trauma patients is inadequate compared with
many other diseases. Trauma is a complicated surgical
disease that requires timely, specialized, and team-
approached care. The extent and severity of injuries can
frequently challenge even the most capable surgeons.
Common causes leading to trauma death that can be pre-
vented are the failure to recognize the severity of an
injury or inadequate resuscitation of patients by physi-
cians. Many published papers have shown that trauma
patients have optimal clinical outcome if they are cared
for in designated centers with a dedicated trauma care
team whose members function as an effective unit.1
Training in the field of trauma surgery determines the
effectiveness of these teams. However, many critically
injured patients are unable to be transported directly from
the accident site to these trauma centers and have to be
treated in nearby local hospitals. Owing to the limited
hospital resources and inadequate consultant support in
these hospitals, severely injured patients create a difficult
challenge for emergency room (ER) physicians and hospi-
tals. Physicians must acquire adequate knowledge and
skills to treat trauma patients and manage life-threatening
injuries without wasting precious time prior to transfer;
this can be easily achieved through an organized trauma
educational program.
The Advanced Trauma Life Support (ATLS) course was
developed by the American College of Surgeons, Committee
on Trauma in the 1980s. The ATLS course provides partici-
pants with a safe and reliable method for the immediate
treatment of injured patients. The scope of the ATLS course
includes rapid assessment of a patient’s condition, resus-
citation, and stabilization in addition to the arrangement of
transfer when the patient’s needs exceed a facility’s re-
sources. Many clinical studies have demonstrated the pos-
itive impact of the ATLS course on the outcome of trauma
patients in several countries.2,3 The Taiwan Surgical Asso-
ciation (TSA) implemented the ATLS course in Taiwan in
1996. Currently, 63 countries are a part of the ATLS inter-
national community. Despite the effort of the TSA to pro-
mote superior trauma care through the ATLS course, it
remains unknown whether this course improves physicians’
ability to care for severely injured patients or is responsible
for the recent decline in trauma deaths in Taiwan. There-
fore, the purpose of this study was to report our experience
in conducting the ATLS course in Taiwan and to identify
areas for improvement.
2. Materials and methods
2.1. Overview of the ATLS course
The objective of the ATLS course is to allow physicians to
acquire attitudes, knowledge, and skills to treat trauma
patients effectively. Each ATLS provider course is con-
ducted for 2 days in which 13 topics are covered: initialassessment and management, airway and ventilatory
management, shock, thoracic trauma, abdominal and pel-
vic trauma, head trauma, spine and spinal cord trauma,
musculoskeletal trauma, thermal injuries, pediatric
trauma, geriatric trauma, trauma in pregnancy, and trans-
fer to definitive care. The educational design and the
teaching format incorporate these topics into interactive
lectures, demonstrations, triage scenarios, group discus-
sions, interactive skill stations, simulated patient sce-
narios, and written and practical evaluation. A participant
who attends the entire course and passes the written and
practical examinations receives a certificate that is recog-
nized worldwide and valid for 4 years. The certificate can
be extended for another 4 years after the student suc-
cessfully completes a 1-day refresher course. Since the
inception of the ATLS in Taiwan, > 4000 physicians have
taken the provider course or been recertified every 4 years
(Fig. 1). Currently, 2200 physicians hold valid ATLS certifi-
cates; among these, 715 have been recertified once or
more.
2.2. Study design
We prospectively collected the demographic data of all the
participants who enrolled for the provider or refresher ATLS
courses in 2012. We calculated the passing rate (PR) of
these courses as the ratio of participants who passed the
written and practical tests without remediation to the total
number of participants. We ensured that each pre- and
post-test multiple-choice question (MCQ) accurately rep-
resented the course material. The pre- and post-test scores
were compared. Correct and incorrect responses to each
question were tabulated and collated with the topics
covered in the course. Furthermore, a course evaluation
form was distributed and collected at the end of each
course.
Data are expressed as mean  standard deviation. The
comparisons between groups were performed using Student
t tests and Chi square tests for nominal and categorical
data, respectively. Statistical significance was set at
p < 0.05.
3. Results
In 2012, a total of 274 students attended the provider
courses and 258 students attended the refresher courses.
The demographic data of these participants are presented
in Table 1. Most of the participants were men. The age
distribution is shown in Fig. 2. The provider course con-
sisted of more participants from regional hospitals,
whereas the refresher course had more participants from
medical centers (p < 0.0001). The provider course had an
almost equal number of doctors from Levels I and II trauma
centers, whereas the refresher course had a majority of
doctors from Level I trauma centers. The provider course
had 125 (45.6%) participants who were residents and the
refresher course had 17 (12%) residents. More surgeons than
ER physicians participated in both types of ATLS courses.
The results of the course evaluation for 2012 are sum-
marized in Table 2. As shown, the course met the partici-
pants’ personal expectations of the learning objectives of
Figure 1 The annual number of participants for the Advanced Trauma Life Support provider and refresher courses between 1996
and 2012.
ATLS in Taiwan 223the ATLS provider and refresher courses with Likert scale
scores of 4.47 and 4.51, respectively. The majority believed
that the knowledge and skills obtained from these courses
would improve their ability to care for trauma patients with
Likert scale scores of 4.54 and 4.55, respectively.
We next examined the PRs of the ATLS courses. The
overall PRs for the provider and refresher courses were
76.6% and 89.5%, respectively (Table 3). Participants aged
 40 years were more likely to pass either course than
those over the age of 40 years (p < 0.001). ParticipantsTable 1 Demographic data of participants in the ATLS
provider or refresher courses in 2012.
Provider
(n Z 274)
Refresher
(n Z 258)
p
Age 38.3 9.10 40.9 7.63 0.004
Sex (M:F) 258:18 246:12 0.3482
Hospitals <0.0001
Medical centers 107 135
Regional hospitals 156 102
Local hospitals 0 19
Unknown 11 2
Trauma centers <0.0001
I 115 162
II 111 49
III 48 47
Levels of training
Residents 125 17 <0.0001
Surgery 95 12
Emergency medicine 28 5
Others 2 0
Attending 149 241 0.1170
Surgery 109 163
Emergency medicine 37 77
Others 3 1
ATLS Z Advanced Trauma Life Support.working at Level I trauma centers were also more likely to
pass either course (p < 0.05). By comparison, the PR for
participants from medical centers was higher for the pro-
vider course (p < 0.05), but not for the refresher course,
than those from regional hospitals. However, the PR did not
vary based on sex or levels of training.
Finally, we compared the number of correct responses
to pre- and post-test MCQs for the ATLS provider courses.
We assigned each question to a maximum of up to three
relevant trauma topics covered in the course materials
(Table 4). After the provider course was completed, more
post-test questions on initial assessment and airway man-
agement topics were answered correctly (76.8% vs. 96.0%
and 77.6% vs. 90.35%, respectively). By comparison, more
questions on shock management were answered incorrectly
in the post-test MCQs (p < 0.0001). No significant differ-
ences in the number of correct responses to questions on
head, neck, or thermal trauma topics were noted between
the two tests.Figure 2 Age distribution of participants for the Advanced
Trauma Life Support provider and refresher courses in 2012.
Table 2 The ATLS course evaluation form.a
Evaluations Strongly
agree (5)
Agree (4) Somewhat
agree (3)
Disagree (2) Strongly
disagree (1)
Average
The educational activity has met my expectation. 152 (143) 99 (103) 23 (12) 0 (0) 0 (0) 4.47 (4.51)
Faculties are knowledgeable and effective. 175 (145) 94 (113) 5 (0) 0 (0) 0 (0) 4.62 (4.56)
This course would improve your ability in
trauma care and patient outcomes
160 (146) 101 (108) 13 (4) 0 (0) 0 (0) 4.54 (4.55)
Course registration 179 (137) 86 (119) 9 (2) 0 (0) 0 (0) 4.62 (4.52)
Course facility including animal laboratories 141 (130) 126 (121) 7 (7) 0 (0) 0 (0) 4.49 (4.48)
Meals and snacks 165 (132) 106 (120) 3 (6) 0 (0) 0 (0) 4.59 (4.49)
ATLS Z Advanced Trauma Life Support.
a Numbers in parentheses are for the refresher courses.
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The ATLS is a peer-to-peer educational program that is
designed by physicians and offered only to physicians
working in different levels of hospitals or clinics. Learning is
a process of acquiring attitudes, knowledge, and skills that
enables a person to know or do something new or different.
Therefore, in order for the course to be relevant for
learners, the principles of adult learning and teaching
should be applied so that the students retain and practice
what they have learned. These principles include motiva-
tion, materials that are applicable to real life, activeTable 3 Comparison of passing rates of the ATLS provider
or refresher courses in 2012.a
Provider (76.6%) Refresher (89.5%)
Age (y)
 40 83.3 91.0
> 40 61.3 85.4
p < 0.0001 < 0.0001
Sex
Male 77.1 88.6
Female 71.4 91.7
p 0.559 0.745
Hospitals
Medical centers 84.1 90.4
Regional hospitals 73.1 89.2
p 0.035 0.745
Trauma centers
I 84.4 92.6
II 70.3 81.6
p 0.029 0.025
Levels of training
Residents 82.4 94.1
Attending 72.5 88.4
p 0.052 0.470
Specialties
Surgery 75.3 85.7
Emergency med 83.1 95.1
p 0.028 0.053
Data are presented as %.
ATLS Z Advanced Trauma Life Support.
a Without remediation.involvement of learners, clearly defined goals, and
constructive feedback during evaluation.4e6 The ultimate
goal is to apply these critical ATLS principles and skills
outside the course environment in clinical practice; how-
ever, without effective learning this goal cannot be
achieved.
The first crucial finding of our study is that the majority
of participants were from medical centers or regional hos-
pitals. Because many of these hospitals are qualified as
Levels I or II trauma centers, most participants were also
from these trauma centers. In the past, a task force was
established by the government and surgical societies to
critically examine how to improve trauma care in Taiwan.
The task force noted that many trauma patients were
treated by physicians who lacked the required knowledge
or skills to determine the severity of injuries or to suc-
cessfully resuscitate these patients. Subsequently, the ATLS
course was implemented in Taiwan in 1996 to train physi-
cians working in ERs. In 2009, the Ministry of Health and
Welfare implemented a trauma center verification process
to categorize a hospital’s ability to treat patients with
major trauma. The basic requirement for verification is a
dedicated trauma team whose members have ATLS certifi-
cates. Our finding that hospitals that aim for superior
trauma care require physicians to participate in the ATLS
course is encouraging; however, we also noted that ER
physicians working in local hospitals, particularly in the
rural areas, do not have the opportunity to attend this
course. In many parts of Taiwan, severely injured patients
cannot be transported directly to trauma centers and have
to be treated at lower-level nearby hospitals. Subsequent
transfer to trauma centers is then arranged following an
initial treatment. Thus, the ability of these hospitals to
manage life-threatening injuries is critical for these trans-
ferred patients.7 However, many small hospitals face staff
shortage and limited resources; therefore, physicians
leaving their patients for 2 days to participate in the ATLS
course is impractical and occasionally prohibited. A
possible solution to this problem is to bring the knowledge
and skills that are taught in the ATLS course to the physi-
cians at their workplace as an abbreviated course.8
Our second crucial finding is that the ATLS course is well
received by the participants. According to our survey of the
participants (Table 2), the educational activity met their
expectation, and more crucially, almost all participants felt
that after taking the course, their ability to treat trauma
Table 4 Comparisons of pretest and post-test stratified according to trauma topics taught in the ATLS provider courses in
2012.a
Topics Pretest (n Z 40) Post-test (n Z 40) p
Initial assessment 76.8 (n Z 3) 96.0 (n Z 5) < 0.00001
Airway 77.6 (n Z 2) 90.3 (n Z 2) < 0.00001
Shock 72.8 (n Z 4) 59.6 (n Z 4) < 0.00001
Head 77.9 (n Z 5) 79.7 (n Z 4) 0.286
Neck 83.1 (n Z 3) 81.9 (n Z 2) 0.580
Chest 75.7 (n Z 8) 79.5 (n Z 8) < 0.003
Abdomen 60.9 (n Z 4) 76.9 (n Z 4) < 0.00001
Ext/ortho/pelvis 76.2 (n Z 5) 82.6 (n Z 4) < 0.002
Burn/cold 81.3 (n Z 4) 79.9 (n Z 2) 0.506
Pediatric/elderly/pregnant 68.2 (n Z 7) 75.5 (n Z 8) < 0.00001
Data are presented as %.
ATLS Z Advanced Trauma Life Support.
a Only students who took the course the first time were included in the comparison.
Figure 3 The passing rate of the Advanced Trauma Life
Support provider and refresher courses stratified by age.
ATLS in Taiwan 225patients had improved. When the ATLS was initially
implemented, there were concerns about whether this
“foreign” course would be well received in Taiwan.
Furthermore, the mechanisms of injury, which are different
from those in the Western countries, and the unique cus-
toms and culture in this country might result in the prin-
ciples and knowledge taught in the course not being
applicable to the patients in Taiwan. Fortunately, over the
years TSA and Formosa Association for the Surgery of
Trauma have cooperated to overcome all the hurdles. Now
the ATLS course has become one of the most effective
educational courses, and the number of participants
attending the course has increased steadily.
We next examined the factors of participants that affect
their ability to pass the course. The PR was not affected by
the sex of the participants despite the fact that only 5% of
them were women. The participants from Level I trauma
centers had higher PRs than those from Level II centers.
Possible explanations might be that doctors working at
Level I centers see more trauma patients and treat more
patients with severe injuries. The course is designed to
focus on patients with either major or multiple traumatic
events. Patients with bumps on the head, simple lacera-
tions, or scratches over the extremities do not need to be
treated at these trauma centers. Another explanation is
that Level I trauma centers have stricter and higher de-
mands for the trauma team members and put more pres-
sure on participants from these hospitals to pass the
course. The comparison of PR between medical centers and
regional hospitals did not parallel the results of trauma
centers. However, the PR remained higher for those from
medical centers when taking the provider course. Finally,
the levels of training (e.g., residents vs. attending) did not
affect the PR of either course. The participants of surgical
specialties did not perform as effectively as the ER physi-
cians for the provider course; the PR was significantly lower
for surgeons (p < 0.05). We believe that there are at least
three possible explanations: (1) many surgical resident-
training programs put more emphasis on intensive care
unit (ICU) care and thus reduce the training time in emer-
gency medicine and trauma. Lack of exposure to care for
major trauma patients in the ER might severely hamper thelearning and passing of the ATLS course, (2) the trauma care
in many hospitals is considerably fragmented; surgeons are
involved only when they are consulted to operate on pa-
tients or to treat them in the ICU setting. It is, therefore,
easy for surgeons to lack a holistic view of trauma care, (3)
ER physicians are generally younger than surgeons, which
might result in a higher PR for them. The ideal trauma care
has evolved into a team approach that requires both sur-
geons and ER physicians to cooperate. Surgeons should see
trauma patients in the ER during the resuscitation phase of
patients and participate in decision making for optimal
subsequent care. The conventional procedure of the ER
physicians seeing the patients first and consulting the sur-
geons only if required should be discouraged. Each hospital
should develop a set of criteria to activate a trauma code to
alert surgeons to be present in the ER as soon as possible;
this has been proven to be valuable.9
The PRs of both the ATLS courses stratified by age groups
are shown in Fig. 3. The PR of the refresher course was
higher than that of the provider course for each age group,
226 C.-J. Lo, H.-Y. Leewhich is expected. Education psychology has shown that
successful learning is based primarily on existing knowledge
and most physicians apply the ATLS principles to their daily
practice of trauma care. Therefore, they pass the refresher
course with less difficulty. However, older students did not
perform as well as younger students for either type of ATLS
course. For example, the difference in the PR was highly
significant between those aged  40 years and those aged >
40 years (p < 0.0001). One explanation might be that young
students, like children, often respond to new knowledge
with curiosity and impartiality, whereas experienced
attending physicians increasingly look to their own life ex-
periences to understand the concepts of trauma care.
Collectively, our data clearly support the notion that phy-
sicians should attend the ATLS course early in their careers.
It is crucial to encourage or demand more junior house staff
to participate in the ATLS course. In addition, surgical
training programs should ensure adequate trauma exposure
in the ER for residents.
Since the implementation of the ATLS course in Taiwan,
the trauma-related mortality has decreased significantly.
We believe that the ATLS course contributed to the
reduction of trauma deaths. However, during the same
period, the Emergency Medical Service System in Taiwan
was improved. Severely injured patients were transported
to appropriate hospitals in a timely manner. Furthermore,
the quality of critical care also showed improvement. It is
likely not justified to attribute the reduction of trauma
mortality solely to the implementation of the ATLS in
Taiwan. Therefore, outcome measures such as the survival
rate were not used in our study to evaluate the success of
the ALTS course in Taiwan.
We also noticed that those participants who failed the
course frequently demonstrated poor clinical skills and lack
of knowledge and principles that are crucial to effective
trauma care. It is unwise to assume that the failure of the
course reflects their poor ability to care for trauma pa-
tients. We believe that additional studies are required to
address the key question of whether physicians who fail the
ATLS course provide “substandard” care to trauma
patients.
Despite the fact that the ATLS course is carefully
designed, applying critical adult learning principles to
achieve clear learning objectives and vivid teaching for-
mats, we found some shortcomings of the course. As shown
in Table 4, some trauma topics were not taught as effec-
tively as we expected. When we compared the correct re-
sponses to pre- and post-test MCQs, we found that thetopics on initial assessment and airway management
improved the most. Conversely, the topic on shock man-
agement fared worst. The participants failed to retain or
apply new knowledge when being quizzed on this topic.
Similarly, participants did not show improvements on head,
neck, or burns topics either. These findings are critical for
course directors and ATLS instructors when conducting the
course in the future.
In conclusion, the ATLS course is a crucial learning
experience for physicians treating trauma patients. It had
contributed to the decline in trauma death in Taiwan for
the past few years. The course is firmly established but
additional refinements are required. We believe that the
course should be offered to more junior house staff of
either emergency medicine or surgical specialties. Physi-
cians working at local hospitals, particularly in the rural
areas, should be encouraged to attend the course to
improve trauma care, which remains a severe social prob-
lem in Taiwan.
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